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A 41-year-old female patient with neuroﬁbromatosis 1 presented with new neurologic deﬁcits secondary to malignant degenera-
tion of a tibial lesion. Ultrasound mapping of the popliteal nerve revealed changes consistent with an intraneural neuroﬁbroma.
Successful popliteal nerve blockade was achieved under ultrasound guidance.
1.Introduction
Neuroﬁbromatosis 1 (NF) or von Recklinghausen disease
is a systemic genetic disorder that commonly presents with
cutaneous neuroﬁbromas, caf´ e-au-lait spots, and hallmark
plexiform neuroﬁbromas [1]. NF presents several diﬃculties
for anesthesiologists including potential airway diﬃculty,
abnormalspinalanatomy,andperipheralneuroﬁbromas[2].
The role of CT and MRI are well established for mapping
anatomicalvariationsinairwayandspinalregionsinpatients
with neural sheath tumors. Recently, ultrasound (US) has
become a useful adjunct diagnostic modality in occult NF
[3]. With widespread use of US in regional anesthesia, sono-
graphic characteristics of neuroﬁbromas are increasingly
described in the literature [4]. However, there is a lack of
information regarding the eﬃcacy and safety of providing
regional anesthesia in the setting of peripheral nerve sheath
tumors. We present a case of successful popliteal nerve
blockade under ultrasound guidance in a patient with NF by
administering localanesthetic proximalto a lesionconsistent
with intraneural neuroﬁbromatosis.
2.CaseReport
A 41-year-old Caucasian female patient with a past medical
history signiﬁcant for NF presented for open biopsy of
her left tibia. The patient detailed a one and a half year
progressive weakness and pain in her left ankle. Initial plain
ﬁlm radiographic examination in August 2010 showed a
3 × 1.5 × 2cm destructive lesion of the cortical bone in
the distal tibia. MRI analysis of the lesion in September
2010 showed a larger enhancing 5.7 × 4.6cm lesion. At
that time the patient underwent Tru-Cut soft tissue biopsy
of the mass with pathology conﬁrming a nerve sheath
tumor. However, there was insuﬃcient tissue to determine
malignancy and further tests were required. After a brief loss
to follow up for insurance and ﬁnancial diﬃculties, another
MRI examination in January 2011 revealed an even larger
6.5×5.1cmT2hyperintenselesionerodingthroughthetibia
with a 2.4cm proximal periosteal extension. The patient’s
conditionhadalsodeteriorated,andshenowrequiredcrutch
support for ambulation. She reported decreased sensation to
cold, light touch, and pinprick over the left ﬁrst and second
toes. Concern for malignant degeneration of her NF disease
in the left ankle warranted a more extensive open biopsy for
deﬁnitive diagnoses.
Preoperative anesthetic evaluation revealed no other
signiﬁcant medical problems, no known drug allergies, no
prior general anesthetics, and a family history of pseudo-
cholinesterasedeﬁciency.Shehadseveralpreviouscutaneous
nodule excisions for cosmesis completed under a combina-
tion of local anesthesia and sedation at outside institutions.
The patient was prescribed temazepam (Restoril, Mallinck-
rodt Pharmaceuticals Group, MO) orally for insomnia as
necessary, as well as hydrocodone-acetaminophen (Vicodin,
Abbott Laboratories, IL) and ibuprofen (Motrin, McNeil
Consumer Healthcare Division, PA) orally as required for2 Case Reports in Anesthesiology
anklerelatedpain.Ongeneralexamination,shehadmultiple
cutaneous neuroﬁbromas diﬀusely distributed throughout
her body. Her BMI was 29 and her airway examination was
unremarkable.
2.1. Popliteal Nerve Regional Anesthetic Blockade. Prior to
the nerve blockade, standard monitors (noninvasive blood
pressure cuﬀ, pulse oximeter, and 3-lead ECG) were applied.
Supplemental oxygen (3L/minute) was administered via
nasal cannula. Adequate sedation was achieved with intra-
venous midazolam 2mg (Versed, Roche, NY), and fentanyl
150mcgaftertimeoutwascompleted.Thepatientwasplaced
in supine position with left foot elevation and left knee
ﬂexion, and the skin sterilized with ChloraPrep (Cardinal
Health, OH).
The US transducer (linear, 12-3MHz, L12-3 Phillips)
was placed transversely at the inferior aspect of the popliteal
fossa. Cephalad and caudad orientation of the probe demon-
strated relevant anatomy including the popliteal artery, vein,
sciatic nerve, and its bifurcation into the common peroneal
and tibial nerves. Of speciﬁc interest, sonographic “target
signs” [5] consistent with previous descriptions of intraneu-
ral ﬁbromas [6] were demonstrated in the sciatic, common
peroneal, and tibial nerves [7]. The lesions appeared solitary,
ovoid and contiguous with the nerve, had a hypoechoic
echotexture with well-deﬁned margins, and demonstrated
subtledistalacousticenhancement(Figure 1).Withpopliteal
a r t e r yi nv i e w ,w ew e r ea b l et od e m o n s t r a t et r u ea n df a u x
(neuroﬁbroma) arterial structures using doppler analysis
(Figure 2). Tracing the path of the sciatic nerve proximally,
we identiﬁed a portion of the nerve with no neuroﬁbroma-
tous changes on ultrasound. We also carefully selected an
area of the inferior thigh void of cutaneous neuroﬁbromas
for needle insertion. The skin was inﬁltrated with 2mL 2%
lidocaine, and a 10cm 22-gauge Stimuplex needle (B. Braun,
PA) was utilized. A real-time view of the Stimuplex needle
tip, popliteal artery, and sciatic nerve was maintained at all
times during the block. A total of 30mL 0.5% ropivacaine
(APP Pharmaceuticals, IL) with 1:400.000 epinephrine was
injected with intermittent negative aspiration for blood. The
local anesthetic spread circumferentially around the sciatic
nerve as noted on ultrasound examination (Figure 3). The
patient reported no paresthesias or discomfort during the
procedure.
Within ten minutes, the patient reported subjective
numbness, warmth, and heaviness of her left calf and
foot. On examination she had complete sensation loss to
sharp touch and cold in the sciatic distribution of her left
lowerextremity.Intraoperatively,sedationwasprovidedwith
midazolam 2mg IV followed by a propofol infusion (25–
50mcg/kg/min). She maintained spontaneous ventilation
via laryngeal mask airway. The patient did not respond to
the incision and remained hemodynamically stable for the
duration of surgery. She received ondansetron 4mg (Zofran,
GlaxoSmithKline, NC) intravenously twenty minutes prior
to the completion of surgery for nausea prophylaxis.
The patient was alert, awake, and oriented in the post-
anesthesia care unit. She complained of no pain (verbal
pain score 0/10) and had residual sensory loss and motor
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Figure 1: Ultrasound image of popliteal fossa including the sciatic
nerve with intraneural neuroﬁbroma and popliteal artery.
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Figure 2: Ultrasound image with doppler ﬂow analysis of popliteal
fossa including the sciatic nerve with intraneural neuroﬁbroma and
popliteal artery. Doppler analysis correctly identiﬁes blood ﬂow in
the popliteal artery and lack of ﬂow in the intraneural inclusion of
the sciatic nerve.Case Reports in Anesthesiology 3
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Figure 3: Ultrasound image of the popliteal fossa including the
sciatic nerve with no intraneural inclusion, perineural inﬁltration
of local anesthetic, Stimuplex needle, and popliteal artery.
weakness of 1/5 in the left lower extremity. The patient
denied symptoms of nausea and was discharged home later
that afternoon. On post-operative day one, the patient
was contacted at home via telephone for followup. The
patientstatedbaselinemotorandsensoryfunctionsreturned
approximately eight hours after the operation. Her pain
was adequately addressed at home with hydrocodone-
acetaminophen (Vicodin, Abbot Laboratories, IL) orally
every six hours as needed. Her pain at rest was 1-2/10, and
with activity increased to 3-4/10. She had no hematoma or
tenderness at the site of the regional blockade. The patient
reported an overall favorable anesthetic and postoperative
pain experience.
3. Discussion
NF poses many potential challenges to the performance of
general, neuraxial, and regional anesthesia [8]. Anesthesiol-
ogists must tailor their anesthetic technique on a perpatient
basis, balancing the risks and beneﬁts of speciﬁc procedures
in NF patients.
Neuraxial (epidural and spinal) anesthesia may be rela-
tively contraindicated in many patients with NF. Clinically
silentneuroﬁbromasmayinvolvespinalcordandnerveroots
in up to 40% of patients [9]. Risks associated with neuraxial
anesthesia range from hematoma, paralysis, or even death
with acute spinal decompression [10]. Despite these dangers,
the literature shows that preintervention anatomic mapping
via CT and MRI can lead to safe and eﬀective clinical
interpretations and outcomes [7, 11].
Although neuraxial anesthesia has been studied exten-
sively in NF patients, we found limited published reports
of outcomes for regional anesthesia procedures [4]. There
are however increasing sonographic descriptions of neuroﬁ-
bromas in the regional anesthesia literature. In addition,
real-time US imagery allows accurate lesion localization and
may possibly reduce the risks. In this paper we were able
to demonstrate previously described ultrasonographic char-
acteristics of neuroﬁbromas. In particular, we demonstrate
the “target sign” [5, 12] and replicate images consistent with
published descriptions of solitary, ovoid, and hypoechoic
intraneural lesions with well-deﬁned margins and subtle
distal acoustic enhancements [5–7]. The hypoechoic foci
are believed to be caused by collagen deposits [13]. Beggs
et al. also details subtle diﬀerences between neurilemomas
(where the nerve travels peripherally to the lesion) and
neuroﬁbromas (where the nerve runs into the middle of
the lesion). Building on these concepts, the use of US as
both a diagnostic tool for NF and a therapeutic guide for
interventional procedures is becoming increasingly evident.
Establishing the sonographic characteristics of neural
sheath tumors enabled us to diagnose the NF lesions and
diﬀerentiate them from other soft tissue structures such as
lymph nodes [14]( Figure 2). US also allowed us to insert
the needle in an area void of neural tumors. The doppler
function highlighted vasculature structures, diﬀerentiating
vascular from relevant nerve anatomy or tumor structures
(Figure 1).
Despite well-described sonographic details of peripheral
nerve sheath tumors, the eﬃcacy and outcomes of regional
blockade in patients with NF1 is limited [4]. Manickam et al.
[14] describe the utility of a thorough sonographic survey.
After deﬁning an intraneural lesion with US in their patient,
the team conﬁrmed multiple similar lesions along the
proximal course of the nerve. Their patient however chose to
avoid regional anesthesia and had an uncomplicated general
anesthetic. Rocco and Rosenblatt [4] reported performing
successful regional blockade in a patient with an intraneural
lesion in the popliteal fossa. The authors performed this
block after a detailed sonographic survey to avoid direct
contact with the tumor.
In our case, we used US to identify lesions and provide
sonopathology of the NF tumors. We then performed a
detailed sonographic survey to deﬁne lesion-free nerve that
would minimize injury to the neuroﬁbroma and reduce any
associated risks. The block eﬃcacy appeared to be unaﬀected
by the NF tumors. The onset, duration, and resolution of
regional anesthesia in our NF patient were as expected in a
healthy patient.
In conclusion, we report successful popliteal nerve block
using US guidance in a patient with NF. US guidance
allows a unique opportunity to visualize and therefore avoid
puncture of lesions in patients with NF and other types
of neuralsheath tumors. Although this paper demonstrates
that regional anesthesia can be oﬀered to and successfully
performed in patients with NF, more research is necessary
to show eﬃcacy and safety of peripheral nerve blockade in
these patients. Potential issues that may be unique to NF
patients include alterations in nerve conduction, spread of4 Case Reports in Anesthesiology
local anesthetic, and onset and duration of blockade. We
recommend that any decision to use a regional anesthetic
technique should be individualized. Further studies of the
safety and eﬃcacy of regional anesthesia in this patient
population are necessary to establish consensus for routine
practice of a regional anesthetic technique in this setting.
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